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(57) [Abstract] 

[Problem] As for this invention, self adhesiveness of honeyco 
nt> core it is something which thegreatly at same time, occasion 
where it hardens, it tries itwill improve, to offer cloth prepreg 
and honeyconfc structure whi ch shows performance which 
issuperior to in each case of surface smoothness, heat 
resistance and toughness and impact resistance. 

[Msans of Solution] Cloth prepreg of this invention consists of 
following constituent [A],[B] at least, it issomething which 
designates that cover factor is 93 % or higher as feature. 

[A] Reinforcing fiber weave 

[B] Thenrosetting resin composition where critical stress inten 
aty factor KlC after hardening which is measured onthebasis of 
ASTM D 5045-91 is 1 .0 MPa-ml/2 or greater. 

In addition, honeycont) structure of this invention is somethin 
g which designates thatthose which harden this cloth prepreg 
are designated as skin panel as feature. 


[Mt**0KBU 

*«r<t**<D«aK* [A] . [B] fr&ft 

[a] mtwmm* 

[B] ASTM D 5045-91 |c£^T$Q££ft£®fl;&0)W 
*M±ttK 10 ft<1. OMPa«mt/2ia±tfc^»tttt8 


[daim(s)] 

[Qaim 1] At least, it consists of following constituent [A],[B], c 
loth prepreg whichdesignates that cover factor is 93 % or 
higher as feature. 

[A] Reinforcing fiber weave 

[B] Thenrosetting resin conposition where critical stress inten 
sity factor KlC after hardening which is measured onthebasis of 
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[Claim2] Qoth prepreg whidi is stated in Qaiml which design 
ates that it is areinforcing fiber weave where constituent [A] at 
least contains carbon fiber and/or graphite fiber as feature. 

[Qaim3] Yarn thickness of reinforcing fiber miltifilarrent yarn 
it designates that weave where 0.05 to 02 mm and yarn width 
/ yarn thickness ratio are 3 0 or greater is designated as 
constituent [A] as feature, cloth prepreg which is stated in 
Claims 1 through 2 . 

[Qaim4] Bundling property being hook-drop value, it is a range 
of 100 to 1000 mm, it designatesthat reinforcing fiber weave 
which designates multifilament yarn which substantially is 
notthe twist with flat as woven yarn is designated as constituent 
[A] asfeature, cloth prepreg in Claims 1 through 3 statement. 

[<3aim5] Cloth prepreg which designates that it is a reinforcing 
fiber weave which consists of thecarbon fiber yarn where 
constituent [A] is tensile modulus 200 GPa or greater as feature, 
states in Claim 1 to 4. 

[daim6] Cloth prepreg where it designates carbon fiber multifil 
anient yam as woven yarn, designates thatthe plain weave 
where weave weight is 100 to 320 g/rrQ is designated as 
constituent [A] asfeature, states in Claims 1 throu^i 5. 

[Claim 7] Cloth prepreg which designates that it is a thermosett 
ing resin composition where glass transition temperature 
afterhardening constituent [B] is 160 °C or hi^ier as feature, 
states in Claims 1 through 6. 

[Claim 8] Cloth prepreg which designates that at least epoxy re 
sin and/or phenolic resin is contained as theconstituent [B] as 
feature, states in Claim 1 to 7. 

[Claim 9] Cloth prepreg which designates that at least gjycidyl e 
ther type epoxy resin of epoxy equivalent 40 0 or greater 
iscontained as constituent [B] as feature, states in Claim 1 to 8. 
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[Claim 10] Cloth prepreg where constituent [B], designates that 
it is a thermosetting resin composition whicheontains 
thermoplastic resin as feature, states in Claims 1 through 9. 

[Claim 1 1] Cloth prepreg where constituent [B], designates that 
it is a thermosetting resin composition whicheontains at least 
one which is chosen from polyamide , polyether , the 
polyester , polyimide and polysulfone as feature, states in 
Q aims 1 through 10. 

[Claim 1 2] Cross prepreg where contort of constituent [B], a ra 
nge of 33 to 50 wt% in thetotal weight of constituent [Al+f 6 ], 


ISTA ! s OOTiv^e^kai(tn^, Version 1 2 (There may be errors in the above translation. IST/tf&ffit6t 
, beheld li^efo^^ ^://v^.intlscieiice.com Tel:800430-5727) 


R3 



\}P 99043546 Machine Trans I at 



[Claim 13] Honeycont tluse w 

Wchhard^ doth prepreg wWA^ through 12 

are desi gnated as skin panel as feature. './■>" ' 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is something 
regirding cloth prepreg and honeycomb structure. Especially 
details are something regarding cloth prepreg and honeycont) 
structure which theoccasi on where it hardens as skin panel of 
honeycont sandwich panel is superior in theself adhesiveness of 
honeycont) core. 

[0002] 

[Prior Art] Fiber-reinforced conposite material which consists 
of reinforcing fiber and matrix resin , that fromthedynanic 
property etc which is sqperior, widely is used in airplane , 
automobile and industry application As recently, use actual 
result is stacked, required property for fiber-reinforced 
composite material hasbecome more and n»re harsh. It is 
important to decrease defect which is connected to 
strengthdecrease dynamic property of fiber-reinforced 
conposite material and in order to pull out durability tothe fully. 
Especially regarding structural material and interior material for 
airplane, casewhich is used for honeycont) sandwich panel from 
viewpoint of wei^it reduction, with the fiber-reinforced 
conposite material as skin panel has increased There is a 
arairid honeycont) and a aluminum honeycomb, as honeycomb 
core, but prepreg waslaninated in both sides of honeycont) core 
which consists of especiallyaramid paper, with hardening of 
prepreg itself and it glues of prepregpnd honeycont core 
sirriJtaneously, producing honeycont) sandwich panel with so- 
called cocure molding isdone generally. 

[0003] Here, adhesion strength of prepreg laminate as honeyco 
mb core and skin panel it wasirrportant, until recently, structure 
adhesive of film it put between withthe honeycont) core and 
prepreg laminate and technique which cocure is done wasused 
But, irethod which gjues honeycomb and prepreg directly from 
thewei^it reduction of forte- of honeycomb sandwich panel 
or viewpoint of forming cost decrease, makinguse of film 
adhesive recently is sought 

[0004] But, without using film adhesive when it gjues, because t 
here is not aresin which is suitable to resin quantity in film 
adhesive, resin which iandwelling to prepreg in place of film 
adhesive to move while forming tothe honeycont) core side and 
honeycont) wall nust be soaked in satisfactory, fact that 


ISTAs Q>nvertedKokai(tm), Venaon 12 (There may be errors in the abore tr^ 

be held liable for air/ detriment fit>mits use. WWW: http://www.intlxioice.com Tel:800^3<£5727) 


P.4 



h$/\-*A3Ti:±T<07.4r>/^*^Hai^^ < 6^<t/) < portion\^ 
Bttfc<D-efc£<> fillet^Aposse^ 

and foming between sidn panel of top and bottom aredifficult 


[0005] /\-i}Af$.mzmi^&zt£ B»it LtcStmm 

[0 0 0 6] U S P 4 5 O O 6 6 Olrtt^(DX/K4rV'fflBa 


[0 0 0 7] ftPIBB5 8-8 2 7 5 5 ^fcfglCfclvcfiliK 


[0 0 0 8] USP5557831 iCfclvCte^^r V KO If 
[0 0 0 9] L^UC*t60)fit*a«t?tt, /\-*A3*a 

ffittT?S)Ofco 

[00 10] 


[00 1 1] 


[0005] There are those below as Prior Art regarding prepreg and 
matrix resinwhich designate carbon fiber which designates that 
it uses for honeycomb moldings objective as reinforcing fiber. 

[0006] Epoxy resin composition which oonfcines dicyanodiairi 
de of specific epoxy resin and to thereaction product of 
butadiene acrylonitrile copolymer and epoxy resin which 
possesses functional group in theboth ends is disclosed in United 
States Patent 4500660. self adhesiveness of prepregand 
honeyconi) and inprovement ofinterlayer shear strength 
ofthe skin panel are designated as object. 

[0007] Conposition which if jointly uses dicyanodianide and di 
amino diphenylsulfone as curing agentis used for butadiene 
acrylonitrile copolymer of liquid which possesses carboxyi 
group in theepoxy resin and both ends regarding Japan 
Unexamined Patent Publication Showa 58-82755 disclosure and 
reaction product of epoxy resin,the object where self 
adhesiveness of prepreg and honeycomb core is superior, 
doesnot generate defect in or honeycorrb sandwich panel 
surface sheet is stated 

[0008] There is statement of effect which uses resin where thix 
otropyis hi^ regarding United States Patent 5557831 for cloth 
prepreg for honeycorrb cocure, decreases theporosity of skin 
panel inferior. 

[0009] But with these Prior Art, it was difficult to obtain cloth 
prepreg which thefully it possesses self adhesiveness which is 
sought from honeycomb cocure application. Especially, 
furthermore it was difficult to achieve self adhesiveness theheat 
resistance of cured panel, with strength as sacrifice. 

[0010] 

[Problems to be Solved by the Invention] As for this invention, 
self adhesiveness of honeycorrb core it is something which 
ttegreatly at same time, occasion where it hardens, it tries itwill 
improve, to offer cloth prepreg and honeyconi) structure which 
shows performance which issuperior to in each case of strength, 
surface smoothness, heat resistance and the toughness and 
impact resistance. 

[0011] 

\ [Means to Solve the Problems] This invention, in order to solve 
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Itfris ; problern, adopts next kind of means, cloth prepreg of v 
namely, this invention consists of following constituent [A],[B] 
at least, it issoirething which designates that cover factor is 93 
% or hi^ier as feature. 

[0012] [A] Reinforcing fiber weave 

[B] Thermosetting resin composition where critical stress inten 
sity factor KlC after hardening which is measured on thebasis of 
ASTM D 5045-91 becomes 1 .0 MPa-ml/2 or greater. 

In addition, honeycomb structure of this invention is somethin 
g which designates thatthose which harden this cloth prepreg 
are designated as skin panel as feature. 

[0013] 

[Embodiment of Invention] As for this invention, self adhesive 
ness of honeycomb core i n order to offer honeycomb structure 
which greatlyoffers cloth prepreg which improves, is superior to 
in each case of the finally strength , surface smoothness , heat 
resistance and tougfmess and impact resistance when diligpnt 
investigation it does, withthe material which consists of 
combination with reinforcing fiber weave and thespecific 
thermosetting resin composition, at same time, prepreg where 
cover factor is the93 % or higier, is something which 
investigates feet that this problem issolved at once. 

[0014] Cover factor of cloth prepreg as it is called in this inven 
tionis ratio whichthe existence surface area of woven yarn 
portion occupies in prepreg entirety surface area When weave 
mesh which is a gpp which is formed between woven 
yarncollapses, is small cover factor becomes high, cover 
factor reason stiShess where porosity which is a defect of the 
skin panel interior cloth prepreg of 93 % or hi^ier as skin 
panel by using, is little, itbecomes skin panel which is superior in 
strength, self adhesiveness of theskin panel and honeycomb 
core which are appraised with climbing drum peel method is 
superior, inaddition, honeycomb sandwich panel where surface 
smoothness of skin panel is good can beacqtdred Inaddition, 
to maintain resin easily it possesses also effectto which 
tackiness changeover time of prepreg decreases at prepreg 
surface, cover factor in case of insufficient, in skin panel 
surface of molded article porositybecomes easy to occur, 
climbing drum peel strength small in pit and skin panel interior, 
thechange over tinre of tackiness becomes large as prepreg. In 
addition, when cover factor is large, it is superior in burn 
through characteristics,there is also an effect to which molded 
sheet where fire resistance is good isacquired Range of cover 
factor which especially is suited for this invention is the95 % 
or higier, furthermore is preferably 97.5 % or hi$>er. 

[0015] Cover factor measures for example following way. nam 
ely, using stereonicroscope and for example Mkon 
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prepreg, photographing it doesthe sirface of p^ ^ ^ ' ft 

ofthis,asfor woven yarn portion as fobl^^ 
portion it is white, thstransrrittedH^ 

dore photography. It sets h^intoisity torang5^c^<k)es / v 
not cause halation. Next, ptotography it dcra phctog*^ : 
which is acquired with theCCD (charge coupled device) camera, 
it converts photography image to digital data which displays 
monochromatic light and dark andremembers in memory, 
analyzes that with imagp processing equipment, calculates 
thecover factor (Cf) of next formula from surface area S 1 of 
entirety and surface area S2 of thewhite portion (weave mesh 
portion). Similar thing, concerning same weave it makes cover 
factor with thelO site action and sirrple mean value. 

[0016]a={(Sl-S2)/Sl]xl00 

Regarding to this invention, you used Pierce Co., Ltd supplied 
personal image analysis system LA-525 as CCD camera and 
image processing equipment. Furthermore, woven yarn portion 
(black portion) and weave mesh portion (It is white portion ) 
with middle part of blade andwhite is included in boundary to 
digital data. This middle part it is necessary to set threshold 
which you distinguishdecide into woven yarn portion and weave 
meshportioa Because of that in order for true cover factor to 
produce lattice (In transparent paper black tape of width 6 mm 
is stuck to lattice in longitudinal and transverseand those which 
cover factor that tries becomes 75% ) ofthe 75 % as model, 
that to be recogiized correctly as cover factor 75 %,the 
standardization was done. -\' 

[0017] Below, this invention is explained classified by constitue 
nt. Regarding to this invention, constituent [A] is reinforcing 
fiber weave. As reinforcing fiber, it can use glass fiber, carbon 
fiber, aranid fiber, boron fiber, the alunina fiber and silicon 
carbide fiber etc. 2 kinds or more nixing, it is possible to U9e 
these fiber. In order to obtain molded article where with li^it 
weigfit, durability ishi^ier, especially, use of carbon fiber or 
graphite fiber is desirable. \Vhen malcing fiber original tensile 
strength and honeycomb sandwich panel, fiomaspectwhere, 
high strength carbon fiber of strand tensile strength 4.4 GPa or 
greater and tensile elongation at break 1 .7 % or hi^a* is more 
desirable theimpact resistance is high- strand tensile strength is 
something which was measured on basis of JIS R7601here. 
FurthernDre use of carbon fiber where tensile elongation is 1 .7 
% or higher fromtheaspect of impact resistance improvement 
especially is desirable, tensile modulus E it isdearable for 200 
GPa or greater and collapsing strain energy to be above 4.0 
mm*kgC r mm3. Using reinforcing fiber where tensile modulus 
E is high is connected to obtaining thehigh strength in climbing 
drum peel method which is a one of self adhesiveness appraisal. 
Furthermore, collapsing sti^n energy conforming to JIS 
R7601, when measuring, itcalculates mpkipg use Qjfwitfl tearile 
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[001 8] Two dimensions weave of prior public knowledge can be 
used as reinforcing fiber weave, weave such as plain weave, 
twill, leno weave and satin as the weave weave is desirable, 
plain weave structure to make thin molded article is desirable 
easily. 4-ply satin weave to obtain prepreg which is superior in 
drape property isdesirable easily, woven yarn of weave consists 
of fiber bundle, but number of filaments in thefiber bundle of 
one range of 2500 to 2500 0 is desirable. When it is less than 
250 0, fiber alignment meander to be easy to dois easy to 
become cause of strength decrease. In addition, when 30000 is 
exceeded, resin impregnation is difficult tohappen at time of 
prepreg preparation or \^ten forming. It is a range of more 
preferably 2800 to 2500 0. Those above especially nurrber of 
filaments 500 0 are desirable from viewpoint of surface 
smoothnessinprovement of honeycomb skin panel. It is 
desirable for fineness of fiber bundle to be 1500 to 20000 denier 
insameway. \Mien it is less than 1 500 denier, fiber alignment is 
easy to do meander,when 20000 denier is exceeded, resin 
impregnation is difficult to happen at thetime of prepreg 
preparation or when forming. 

[001 9] To use weave which designates flat carbon fiber nultifila 
mart yarn which consists of thecarbon fiber of large nurrber 
and substantially does not have twist as thewovenyarn, 
movement of weave fiber it is small lengthy leaving the cloth 
prepreg sinking being packed of surface resin damages to 
happendifficult, in order to control change over time of 
tackiness of prepreg, isdesirable. In addition, movement of 
weave fiber is snail regarding prepregwhich is in midst of 
forming, sinking being packed of the surface resin damages to 
happen difficult, brings surface smoothness improvement of 
ttehoneycdmb sandwich panel after hardening and is desirable. 
"Substantially there is not a twist " With, it is state which does 
not have twist of 1 turn or more inthe fiber length per meter 
here. Especially, there is not a twist substantially in 
mil tifilament yarn, bundling propertyis hook-drop value and it 
makes movement of weave fiber small and is easyto maintain 
flat state of woven yarn, from suppression of tackiness change 
ova* time of prepreg andthe viewpoint of surface smoothness 
improvement ofhoneycomb sandwich panel is desirable that 
theweave which consists of multifilament yam which is range of 
100 to 1000 mm and the preferably 100 to 500 mmis used 

[0020] It is a value where here hook-<lrop value it han^ carbon 
fiber bundle vertically withthe atmosphere of temperature 23 
°C and hurridity60%, ba^ 20to30mmoftopand 
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ft^omofre^ 1 mmland length 

ifeUOO irni extent in this, applies >msi^1 of thel2g cm bottom^ 
flipper part hooks tofiber bundle;' displays with thefellii^g 
% distance of wei^it after 3 0 iriri elapsing. When there is a 
: When it makes 

reinforcing woven fabric vvtoch uses carton^ 
carbon fiber inorder to prevent step trouble due to being coiled 
round to rollerof filament which can in production step, 
filament of fiber bundle of the precursor entanglement doing, it 
grants bundling property to carbon fiber yarn. In addition, 
bundling property is granted to carbon fiber yarn with deposited 
amount of the sizing agent and glueing of filament degree of 
intermingle of filament it is agreeable, it controls bundling 
property with thedeposited amount of sizing agent and extent 
of glueing hook-drop value becomes 100 mm or less and when 
bundling property is too strong becomesdifficult to enlarge 
cover factor of weave or cover factor of prepregthe change 
over time supression effect of tackiness of prepreg small. In 
addition, resin impregnation property of prepreg being inferior, 
itiseasy. As a result, surface pit of skin panel and void of 
inside becomeeasy, to occur for self adhesiveness are not 
desirable. When hook-drop value is 1000 mm or greater, 
bundling property of carbon fiber yarn is bad either, the feather 
to be easy to occur weavability is bad or, is connected to 
thestrengfh decrease in addition as composite material, carbon 
fiber nultifilament yarn is flat, yarn thickness 0.05 to 0.2 mm 
and yarn width / yarn thickness ratio as for usingfhe weave 
where 3 0 or greater and weave weight are 100 to 320 g^ntz, 
holds down the crimp small, movement of weave fiber is made 
small, movement ofthe resin in prepreg after resin 
impregnation is little, in order to controlthe change over time 
of tackiness, is desirable. In addition, be able to acquire weave 
where fiber density is hig|ierthana)nventional weave by using 
such flat woven yarn, because also surface smoothness ofthe 
honeycomb sandwich panel improves, it is desirable. In addition 
using flat woven yarn raises stiffness of skin panel, bring? 
thereducing effect of porosity which is a internal defect, is 
connected to obtaining thehigi strength in climbing drum peel 
rrethod which is a one of self adhesiveness evaluation method 
thickness as cloth prepreg does not occur, as for being a 0.1 5 
to 0.35 mmunevemesswhidi is based on bending of woven 
yam excessively, is desirablefrom viewpoint of honeycomb 
sandwich panel surface smoothness improvement Like above 
it can produce weave which uses flat carbon fiber multifilament 
yarn, withthetechnique which is stated in Japan Unexamined 
Patent Publication Hei 7-300739. 

[0021] Regarding to this invention, as for constituent [B], critic 
al stress intensity factor KlC after hardeningwhich is measured 
on basis of ASTM D 5045-91, is thermosettipgrean 
composition whichbecomes 1.0 MParml/2 or greater. It is a 
value which critical stress intensity factor KlC after hardening 
which is measured on thebasis of ASTM D 5045-91 referred to 
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here, "^ub^ti^^fiTm of 6 rimtMckriessof |aid oj^^^;^ 
resin, measuring due to notched three-point beiidiqg method, " i W- 
was sou^tL In addition, if said thermosetting resin hardening 
with energy from heat or ligtf andthe electron beam or other 
outside, is resin which at least forms partially three-dimensional 
cured product, especially itis not limited As this thermosetting 
resin, preferably epoxy resin , phenolic resin, vinyl ester 
resin, unsaturated polyester resin , cyanate resin, the 
maleinide resin and polyinide resin etc can be used, but 
especially epoxy resin isused. 
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[0022] Case of self adhesiveness appraisal ofhoneycorrib sandwi 
ch panel by using thermosetting resin composition where 
thecritical stress intensity factor KlC after hardening is 1 .0 
MPa-ml/2 or greater, as cured molding, fact that thehi^i peel 
strength where collapse spreading under peeling stress was 
controled, called abovethe for example 15 pound * ineh/3 inch 
width at tirre of climbing drum peel testing, is shown was 
discovered You used Showa Aircraft Industry Co. Ltd (DN 69- 
060-0234) irake aranid honeycon* SAH1/8-8.0, here, at time 
of this testing boththe top and bottomof honeycomb core ( 
±45 ° ) / symmetry laminate did carbon fiber reinforced 
prepregof fiber weight 190 gfai2 andthe resin contort 44% 
with 2-ply configuration of (±45 ° ) and as honeycomb core 
you used test panelwhich is hardened It is desirable in order to 
obtain climbing drum peel strength whose it is hi^ier forthe 
critical stress intensity factor KlC of cured resin to be 1.2 MPa- 
ml/2 or greater, furthermore it is desirablefor critical stress 
intensity factor KlC to be 1 .5 MPa-ml/2 or greater. 
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[0023] In order fracture toughness of cured resin to improve, it 
can decrease, additi vewhich in conposition is chosen crosslink 
density from solid rubber , liquid rubber , the thermoplastic 
elastomar, thermoplastic resin, inorganic particle and short 
fiber etc by adjustment arrithe molecular chain extender of 
resin composition it can corrbine. Addition of thermoplastic 
resin is most desirable from especially heat resistance andthe 
viewpoint of compatibility of higfrly toughening effect 

[0024] Generally solid rubber because viscosity rise when it melt 
s in epoxy resin incomparison with liquid rubber is lar^, because 
addition quantity which isnecessary in order to maintain resin 
composition of molding process at suitable viscosity leyelless 
dullness of color , relative heat resistance of molded article can 
be maintained isdesirable. temperature dependence of 
viscoelasticity function of resin composition is decreased, there 
beingfluctuation of wrork environment temperature which 
handles prepreg, handling property isdifficult to deteriorate, 
change overtime of tackiness in addition due tothe prepreg 
ageing smal 1 makes, surface smoothness of skin panel which is a 
cured productimproves. Is desirable from aspect of 
conpatibility ofbutadiene and aaydonitrile -butadiene 


ISTA's &nv^edKokai(tmX YwBti&l 2 (There may be errors in the above translation ISTA cannot 
be held liable for any detn^'fi^ite use. WWW: ht^://www.intlsdOTce.com Tel:800430-5727) 


•v..- :■?>■ 


RIO 


JP 99043546 Machine Translation.^ fir sttoss;*- 7 V rs 

fc«)H£LU C4t?>@fl^ ^i»"5'PS5oat L"CN I POL1 
072, NIPOL1 072J, NIPOL1472, Nl 
POL1 472HV. Nl POL1042, NIPOL10 
43, NIPOL DN6 3 1, N I POL 1 00 1, ZE 
TPOL2020, ZETPOL2220, ZETPOL3 

1 1 o (iy±, cm si) mztemt&zttfn 



>^<^^IjTOO^di is a random^ - 
■ -ire^as-^idr^ i 
compatibility of epo^ resin 
dianges. Furttem^ 

group inorder to increased^ adheavaiess of epoxy resin is 
more desirable. As function^ group, there is a carboxyl group , 
a amino group and a hydro^ etc. solid acrylonitrile- 
butadiene rubber which contains especially carboxyl group is 
desirable. In addition, because also hydrogenated ratrile rubber 
is superior in weather resistance, it isdesirable. Mpol 1072, 
Nipol 1072J, Mpol 1472, Nipol 1472 HV, Mpol 1042, 
Mpol 1043, the Mpol DN631, Mpol 1001, Zetpol 2020, 
Zetpol 2220 and Zetpol 3 110 (Above, Nippon Zeon Co. Ltd 
(DN 69-054-491 1) Ltd make) etc can beused as commercial 
product of these solid rubber. 

[0025] Rubber has functional group and reacts while nixing with 
thermosetting resin, somemolecular weight raising and forming 
branched structure hold down change over time of tackiness due 
tothe prepreg ageing, in order to raise surface smoothness of 
skin panel after hardening,are desirable. Especially, when such 
preparatory reaction is used positively, surface smoothness 
which issuperior is given and addition quantity vsiiich is 
necessary in order to controlthe tackiness change over time of 
prepreg in effective, may be trace by corrparisonwith case 
where preparatory reaction it does not do. 7 wt% adding solid 
rubber when for example preparatory reaction is not intended, 
ifthetackiness of prepreg which it can achieve, surface 
smoothness of rrolded sheet,positiveIy preparatory reaction it 
does solid rubber and thermosetting resin under heating, itcan 
achieve with addition of solid rubber 3 wt% extent 
preparatory reaction does with mixture undo* normality heating 
fact thatthe 30 rrin or n»re it mixes with temperature of 70 
°C or higher is effective in surface smoothnessinpiovernsnt 
and suppression of tackiness change ova* time and it is desirable. 
It is 1 teurormoretonixwithtonperatureof more 
preferably 70 °C or higher. However, when preparatory 
reaction is advanced too much, resin viscosity becomes toohigfi, 
there are also times when it becomes disadvantageous for 
theprocess which is necessary for impregnation or other 
prepreg preparation to film formation andthe fiber. Therefore, 
furthermore desirable preparatory reaction condition is 1 to 3 
hours to nix withthe temperature range of 70 to 85 °C solid 
rubber epoxy resin and case where preparatory reaction it does 
reacting withthose where number of functional groups is little as 
epoxy resin first, nunte of functional groups beingrrany next, 
nixing epoxy of for example quaternary damages to control 
increased viscosity extenteasily and is desirable. As for epoxy 
resin which possesses number of functional groups of four 
functionalities or more in shrilarreason it is desirable to be a 60 
% or lower in epoxy composition . 
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iMer.ithaTnoplastic elastomer of especially polyester or -; 

' conpration cscnrfciries therimplastic elastomer of 
polyester or pplyaaride is used, whileslwwing stability ova* time 
Jof tackiness V^ch is superior, it becbnra prepregwhich is 
sailor drape property and 

reinforcing fiber. In order to obtain this kind of effect, it is 
desirable vis-a-vis thethermosetting resin 100 parts by wei^tt 
polyester or polyanide elastomer 1 to 20 parts by wei^l to 
coirbine. As for melting point of thermoplastic elastomer of 
polyester or polyanide in order to produce effecton heat 
resistance after hardening thennosetting resin composition, it is 
desirable to be a 100 °C or hij^,fiirthermore it is desirable to 
be a 140 °C or higher. 

[0027] As constituent [B], tharnosetting resin is designated as 
main component and as for addingthe thermoplastic resin, 
decrease of elastic modulus and heat resistance is desirable snail 
bycomparison with addition of rubber and elastomer. To add 
thermoplastic resin which is melted in thermosetting resin of 
especially unhardened state>raiher than using time of resin 
preparation and when forming thermoplastic resin fine 
particlewhich is not melted, it is desirable because toughness 
improved effect is large. Especially, tou^mess improved eflfect 
to be large furthermore it is desirable toselect those which form 
rricrophase separated structure after once, thermoplastic resin 
melts ascorrbination with tharnosetting resin and 
thermoplastic resin, in curing step. As for size (In case of 
both phases continuous structure phase separated structure cycle 
) of domain of this phase separated structure, in order to make 
theconposite material which includes reinforcing fiber in hi$i 
concentration 10 nmor less is desirable,the 0.1 pmor 
greater is desirable from viewpoint that hig^y toughening 
effect is large. 

[0028] Polyvinyl formal) , polyvinyl butyral , poly vinyl ale 
ohol, polyethylene oxide, polymethjdnBthacrylate , poly 
aaylanide , the copolymerized nylon and dimer acid 
polyanide etc can be used concretely as such thermoplastic 
resin additive,but from viewpoint that, especially, decrease of 
heat resistance and theelastic modulus to be little toughness 
improved effect is large, addition of thermoplastic resin 
whichbelon^to polysulfone , polyether sulfone , 
polyetherinide and polyanide or other engineering plastic is 
moredearable. In addition, it is desirable from viewpoint of 
environmental resistance maintenance oftougfrness 
improvement and cured resin for these thermoplastic resin to 
have reactivity ofthe thermosetting resin. Especially, carboxyl 
group, amino group and hydroxyl etc can be used as 
thedesirable functional group. 

[0029] Nurriber average molecular weight of thermoplastic resin 
modifier is desirable from viewpoint that being a 1 0,000 or 
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£ ' greaterbring? highly toughening eflFect at time of adding trace. 
But, nunta average mol^ 
000 being from4000, becausethe viscosity rise which 
accompanies addition it is small by comparison withthe polymer 
when it is possible to add to large scale, hi^ily toughening eflFect 
is largerather, it is and is desirable. Especially, in case of 
oligomer which possesses engineering plastic structure where 
theheat resistance is high, adding to large amount, because it 
does not impair theheat resistance of resin entirety, it is good 
being a molecular weight of oligomer region, higily tou^iening 
effectvshich is siperior when especially it possesses reactive end 
is easy to beacquired 

[0030] Addition of rubber and elastomer while it is a toi#ness 
inproverrentjdecreasing, damages elastic modulus and heat 
resistance of resin easily, it isdesirable to designate addition 
quantity as 5 wt% or less in compositioa On one hand, in case 
of thermoplastic resin addition, because relative elastic modulus 
andthe heat resistance of cured resin without decreasing, 
toughness improved eflFect is acquired, itis possible to increase 
amount used to 25 wt% extent in compositioa It is too little, 
when, tougjmess improved eflFect is small, when it exceeds 25 
wt%,decrease of workability with resin viscosity rise is 
considerable. It is more desirable to be a range of 3 to 20 wt% 
in that sense. 

[0031] In addition, it is good to extort where constituent [B] d 
oes not impairthe fracture toughness of cured resin containing 
inorganic particle, talc, aluninumsilicate , fine particulate 
state silica, calcium carbonate , mica, montmorillonite 
(DANA71.3.1a2), the smectite, carbon black, silicon 
carbide and alumina hydrate etc can be used As for these 
inorganic particle, rheological control namely increased 
viscosity and thixotropy imparting eflFect arelarge. As for fine 
particulate state silica it is known even among than that 
thixotropy-manifesting eflFect is largethe occasion where it adds 
to resin composition but, temperature dependence of 
viscoelasticity furction of resin conposition is decreased not to 
be only that,there being fluctuation of work environment 
temperature which handles prepreg, thehandling property is 
difficult to deteriorate, change over time of tackiness in 
additiondue to prepreg ageing small makes, surface smoothness 
of skin panel which is a cured productimproving, in order to 
give eflFect which is superior in self adhesivenessto honeycomb 
core is desirable. As for mean value of for ©ample primary 
particle diameter those which are in range of 5 to 40 nmare 
rrarketed with trademark ofAerosil ( Nippon Aerosil Co. Ltd 
(DN 69-070-2188) make) as fine particulate state silica 
whichdesigpates silicon dioxide as basic skeleton Because 
primary particle diameter 40 nmor less detailed thing gives 
satisfactory thickening eflFect, it isdesirable. You appraise 
particle diameter with electron microscope . Those of ran^ of 
50 to 400 mG/g are desirable as specific surface area. It can use 
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gsnerally, but tydrogen of aland group to use lydropfoWa^ y 
fine particulate state silica which issubstituted with methyl group i' ^ £7;. 
octyl group and diretl^dsilbxaneetcthidcaTingefifect ofttie ; ^ ;^ : : 
resin, aspect of thixotropy stabilization and water resistance of 
irolded article, thecfynanic property which is represented in - v " 
compressive strength it is more desirable fromthesurface which 
improves. Ifit should have been a range which addition of 
organic particle does notdrop heat resistance. 

[0032] Epoxy resin can be used first as desirable thermosetting r 
esin in constituent [B]. Especially, epoxy resin which 
designates compound which possesses the amines , phenols and 
carbon-carbon double bond as precursor is desirable. Concretely, 
various isomer oftetra glycidyl dianino diphenylmethane , 
triglycidyl -p-aminophenol and tri glycidyl amino cresol can 
beused as glycidyl amine type epoxy resin which designates 
amines as precursor, tetra glycidyl dianino diphenylmethane 
because it is superior in heat resistance, is desirable as theresin 
for composite material as airplane structural material. 

[0033] Also glycidyl ether type epoxy resin which designates p 
henol as precursor is desirable, bisphenol Atype epoxy resin, 
bisphenol F type epoxy resin , bi sphenol S type epoxy resin , 
phenol novolac type epoxy resin , cresol novolac type epoxy 
resin and resorcinoltype epoxy resin can be used prepreg 
hardening by using glycidyl ether type epoxy resin of epoxy 
equivalent 400 or greater even among them,because self 
adhesiveness of skin panel and honeycomb core which become 
becomes Hgjiit is desirable. 

[0034] Bisphenol Atype epoxy resin of liquid, bisphenol Fty 
pe epoxy resin and resorcinol type epoxy resin because itis a 
low viscosity, are desirable in other epoxy resin and 
combination of theadditive. 

[0035] In order as for bisphenol Atype epoxy resin of solid, by 
corrparison with liquid state bisphenol Atype epoxy resin,to 
give structure where crosslink density is low, heat resistance 
decreases, but inorder to obtain structure where tou^mess is 
higher, conbiningappropriatdy, it is used desirably. Especially, 
there is an effect which self adhesiveness of skin panel and 
thehoneycomb core improves, controls tackiness change ova- 
time of prepreg, in addition raisesthe resin viscosity and in 
order to raise surface smoothness, by guaranteeing surface 
resinof panel it is desirable. 

[0036] Epoxy resin which possesses naphthalene skeleton, in or 
der to give cured resin of the low moisture absorption and higfr 
heat resistance, is desirable. In addition, because also biphenyl 
type epoxy resin , dicyclopentadiene type epoxy resin and 
biphenyl fluorene typeepoxy resin give cured resin of low 
moisture absorption, it is used for ideal. 
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- Hrirring withthealore, it is possible to^LW-tAt least to conbine 
■epp^re^ofbifiinctional ^^pc^Toifi_atid tirifijnclional or 
greater, it isdearable in order fliridity of resin and holds heat 
resistance afterhardening to rrake. Especially glycidyl mine 
type epoxy and confcination of giyekfyl ether typeepoxy,in 
order to makethe compatibility of heat resistance , water 
resistance and processability possible, aredesirable. In addition, 
at least with roomtemperature to conbine with epoxy rean 1 
kind of theliquid and epoxy resin 1 kind of solid state with room 
temperature, it is desirable inorder to designate tackiness of 
prepreg and drape property as appropriateones. phenol 
novolac type epoxy resin and cresol novolac type epoxy resin 
because teat resistance to be Wgfi moisture absorption issmall, 
in order to give resin where heat resistance water resistance is 
Wgh aredesirable. While raising heat resistance water resistance, 
by combining these, tackiness of prepregyou can adjust drape 
property. 

[0038] As curing agent of epoxy rean, if it is a compound whic 
h possesses active groupwhich can react with epoxy group, this 
can be used compound which possesses preferably, amino 
group, acid anhydride group and the azido group is used 
rmre concretely, various isomer of for example 
dicyanodianide , dianino diphenylirethane andthe diarrino 
diphenylsulfone, anino benzoic acid esters and various acid 
ai*ydride,carboxylic acid anhydride, carbolic acid 
hydrazide , the carboxylic acid anide , polymercaptan and like 
boron trifluoride ethylamine conplex Lewis acid complex etc 
like phenol novolak rean , the cresol novolak resin , 
polyphenol compound , imidazole derivative , aliphatic amine , 
tetrairethyl guanidine , thiourea-modified amine andthe 
msthyl hexarrydrophthalic acid anhydride can be used When it 
uses aromatic diamine, as curing agent satisfactory epoxy resin 
cured product of the heat resistance is acquired Various isomer 
of especially dianino diphenylsulfone are most desirably used in 
orderto obtain satisfactory cured product of heat resistance. As 
for addition quantity in order to become equivalent in 
stoichiometric^ it isdearable to add, but when it uses near for 
exanple equivalent ratio 0.7 to 0.8, with when, becausethe M^i 
elastic nrxiuliB resin is acquired, it is desirable. These curing 
agent using with alone, are possible to jointly use. In addition, 
while corrbination or imidazoles with dicyanodianide and 
theurea compound and for example 3, 4-diddorophei^-l, 1- 
dirrethyl urea when it uses as curing agent hardening with 
therelatively low terrperature, because higi heat resistance 
water resistance is acquired, it is desirable. To harden with acid 
anhydride , it is desirable in order to give cured productwhere 
moisture absorption is low in comparison with amine compound 
hardening In addition, thing and for example 
nicroorapsulation which if these curing agent potentiatingire 
done those which are done are used, storage stability of prepreg, 
theespecially tadoress and drape property leaving room 
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dip^ahdbec^ it is difficult, it is desirable, t 

[0039] In addition, preparatory reaction are done also to corrb 
ine those which in thecomposition it is possible these epoxy 
resin and curing agent or those parts. This method are tines 
when it is effective to viscosity adjustment and storage 
stabilityirrprovement. 

[0040] Also phenolic resin is desirably used as thermosetting res 
in of constituent [B]. phenolic resin flame resistance is high is 
desirable as interior material and building material. Especially, 
because honeycorrb sandwich panel li^rt wei^it and others is 
strong as theairplane interior material it is desirable, i£ but it 
designates phenolic resin as matrix resin ofthe skin panel, 
because flarre resistance at time of fire, it is superiorin low 
smoke emission property, liking, it is used Generally, 
thermosetting phenolic resin is synthesized phenol , cresol and 
thexylenol or other alkylphenol , or, furthermore, by 
condensation reaction of alkyi halide phenol or other various 
phenols andthe formaldehyde, acetaldehyde and furfural or 
other aldehydes where portion ofbenzene ring ofthe 
alkylphenol is substituted with halogen atom thermosetting 
phenolic resin is rou^ily classified by two kinds by catalyst of 
thatsynthetic time, on other hand it is a novolac type phenolic 
resin which is synthesizedby acid catalyst, other is resol type 
phenolic resin which is synthesized by the basic catalyst, but 
both can be used to this invention novolac type phenolic 
resin needs hexarrethylene tetrarrine or other amine type 
curing agent in case of thermosetting as catalyst, but the resol 
type phenolic resin hardens even only heating. If acid catalyst 
is added, from resol type phenolic resin can be hardened with 
lowtenperature. In addition, also ammonia resol type 
phenolic resin and benzooxazine type phenolic resin are 
desirable, benzooxazine type phenolic resin is resin which 
possesses oxazine ring which issynthesized from phenols and 
aldehydes and amines. Because it hardens with ring opening 
polymerization, there is notoccurrence of condensed water and 
void is difficult to occur in themolded article. Therefore, to 
obtain molded article of hi$i strength it is desirable easily. If 
bisphenol is selected as phenols, it becomes Afunctional, 
bisphenol A, bisphenol F, bisphenol S, biphenyl , dihydroxy 
benzophenone and biphenyl fluorene or other various 
structurecan be used as bisphenol of starting material. In 
addition, it can use polycycle phenols like naphthol and 
naphtho diol as thestarting material. 

[0041] As for phenolic resin, melting or those which dispersion 
are done are manyin solvent or water, but because void is 
difficult to occur in theextent molded article where solid 
component concentration is hi^i it is desirable in this invention 
Especially solid component 70 weigjit % or more , furthermore 
those of 80 weight % or more isdearable. 
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of polyhydric phenol which is represented intfie Ksphenol and 
phenol novolak. heat resistance is satisfactorier than epoxy 
resin, generally and because themoisture absorption is low, it is 
desirable when characteristic with absorbing water high 
temperature state isseriously considered As thermosetting resin 
of constituent [B], averaging maleinide grotp in molecule, 2 
or irorethe maleimide resin which it possesses, heat resistance 
is satisfactory and it isdesirable. In addition, it is possible also to 
use resin, for example vinyl ester resin and theunsalurated 
polyester resin which possess polyirride resin and vinyl group 
or allyl group as constituent [B]. 

[0043] To use thermosetting resin composition where glass tran 
sition temperature (Tg) of cured resin becomes 1 60 °C or 
higher, it isdesirable because sufficient heat resistance can be 
granted to honeycomb sandwich panel. 

[0044] To thermosetting resin composition of this invention, t 
o other than above-mentioned additive, ispossible fact that 
reactive diluent, chain extender and antioxidant or other 
additive areincluded 

[0045] Kind of reactivity silicone etc which concretely, is state 
din European Patent 47561 1 disclosure (Corresponding Japan 
Uiexanined Patent Publication Hei 6-93103 disclosure 
)inproving toughness of cured resin, ductility, it is a effective 
intheadjustment of flow property of uncured resin and it is 
desirable. 

[0046] As reactive diluent, it can use epoxy compound of onef 
unctional group desirably. Concretely, butyl glycidyi ether , 2- 
ethylhe^l glycidyi ether , phenyl glycidyi ether , cresyl 
glycidyi ether , p-s-butyl glycidyi ether andthe p-t-butyl 
glycidyi ether etc can be used 

[0047] As chain extender, it can use bisphenols desirably. Cone 
retely, bisphenolA, bisphenol S and fluorene bisphenol etc 
can be used resin toughness improves by fact that chain 
extends is used, prepreg forthe honeycomb sandwich panel 
where self adhesiveness is superior can be acquired 

[0048] As antioxidant, it can use 2,6-di-t-butyl -p-cresol (BHT), 
butyrated hydroxyanisole , tocophenol or other phenol type 
antioxidant , dilauryi 3, 3' -tWo dipropionate and disteaiyl 3, 3' - 
thio dipropionate or other sulflirous antioxidant desirably. 


[0049] Regarding to this invention, resin content in prepreg ra 
ngeof33 to 50 wt% isdesirable. When resin contort is 3 3 
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5 an ^dy^int that, at tine of prepreg preparation ; 
andr^6ufflowis<^ v 
because weight of molded article increases>the benefit of weight 
reduction becomes small, particularly preferably resin content 
is range of 35 to 45 wt%. 

[0050] Asrranifaci^^ 

sin in solvent, wet rrethodwhich viscosity reduction it does, it 
impregnates, and resin viscosity reduction is done and with 
heating hot melt method (dry nrthcxO or other nKthodvAiidi 
isinpregnated can be used Asfor hot melt method, 
reinforcing fiber and epoxy resin conposition on mold release 
paper or other film which coating is donefromboth sides or one 
side to pile up, Impregnating resin by heating and pressurizing 
doing, it is a method whichproduces prepreg, it is easy to 
control resin content and prepreg thickness, inaddition, to 
obtain prepreg where cover factor is higji with theselection of 
pressure and tenperature at time of resin impregnation, it is 
easy, it gjvesthe prepreg where change ova* time of tackiness is 
little, in order surface smoothnessof molded sheet to inprove 
conpared to, it is desirable. 

[005 1 ] Although being a light weight, as honeycomb core in poi 
nt which can formthestructure of high strength, especially it 
can use honeycont core which consists ofthe aranid paper 
which impregnates phenolic resin desirably, cell size is used 
range of 3 to 19 mm generally. In other thing? making use of 
aluninumhoneycont) , glass fiber-ranforced plastic (GFRP) 
honeycont) , graphite honeycomb > and the papa- honeycont) 
etcitisgood ;.r ' V ' 

[0052] In order to produce honeycomb sandwich panel, while se 
veral layers laminate doing prepreg whichconsists of resin which 
becomes rdnforcing fiber and matrix in theboth sides of 
honeycomb core, hardening resin in prepreg, it forms withthe 
method whichitgjuesto honeycomb core. 

[0053] As molding method of honeycont) sandwich panel, auto 
clave molding and compression molding etc which use the 
vacuum bag molding and vacuum bag can be used, but in order 
to obtain higfr performance honeycont) sandwich panel, 
theautodave molding especially is desirable. On one hand, 
molding cycle is made short, in order to obtain surface 
smoothness ofthe high quality, compression molding is more 
desirable. 

[0054] You appraised skin panel of honeycont) sandwich panel 
and self adhesiveness between honeycont) coremaking use of 
dinting drum peel strength (CDP) in accordance with ASTM 
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doth pr^reg both top 
made synmetry 

ianiikeof2piyof(±45 0 );it hardened, with 1.5 °C per 
irinute to 180 °C temperature rise with same temperature 
the2 hours with condition which is kept it did inside autoclave. 
At that occasion, first, to cover i^don bag on laminate on 
aluminum tool sheet,to insert in autoclave with state which 
maintains inside bagat vacuum state, next being a place where 
pressure is given to thel .5 kgfailZ, to reset vacuum inside bag to 
ambient pressure, after afterthat increased pressure doing to 3 
kg^an2,itdidtCTnperaturerise. Furthermore, arairid 
honeyconfc ( Showa Aircraft Industry Co. Ltd (DN 69-060- 
0234) irake:SAHl/8-8.0, thickness 12.7 mm) was used as 
honeycomb core which is used for thistest. 
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[0055] 

[Woridng Example(s)] This invasion is explained in detail with 
below Working Exanple. 

Working Example 1 

Inkneader2hours it kneaded with 130 °C bisphenol Atypes 
olid epoxy ( Yuka Shell Epoxy K.K (DN 69-068-8882) make 
EplOOl, epoxy equivalent 467) 45 parts by wei^it ,the 
bisphenol Atype liquid epoxy ( Yuka Shell Epoxy K.K. (DN69- 
068-8882) make Ep828, epoxy equivalent 1 89) 35 parts by 
weight , tetra glycidyl dianino diphenylmethane ( Sunitomo 
Oienical Co. Ltd (DN 69-053-5307) make ELM434) 20 parts 
by wd^it , including hydroxyl-terninated polyether sulfone ( 
Mitsui Toatsu KK irake 5003P) 30 parts by wei^L Here 3 0 
rrin it agitated with 60 °C including 4 and the4' dianino 
diphenylsulfone 25 parts by weight as curing agsnt, 
manufactured epoxy resin composition. Hardening resin, when 
it measured fracture tou^mess, it was a 1 .3 MPa-ml/2. Tgof 
cured resin was 173 °G With scanning electron microscope of 
cured resin fracture surface, you could verify existence of 
ttenicrophase separated structure which possesses domain of 
average particle diameter of approximately 3 |jm 

[0056] Resin composition coating was done on mold release pa 
pa-, resin film of resin wei^it 66 gfac wasproduced This resin 
film was set to prepreg machine, resin impregnation was done 
fromboth sides ofthe carbon fiber plain weave (weight 190 
g/rrC, yarn thickness 0.1 1mm and yarn width/ yarn 
thickness ratio 70.2) which consists of Toray Industries Inc. 
(DN 69-053-5422) irake carbon fiber T700SC-12K ( number 
of fibers 12000 and fineness 7200 denier ) which is a strand 
tensile strength4.9GPa, a tensile modulus 230 (Pa , a 
elongation at break 2.1 % and a hook-drop value 170nm 
prepreg was acquired, irrpregnation temperature of this time 
made 100°C cover factor of prepreg which is produced was 
98.3 % tackiness of prepreg, drape property was satisfactory. 
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uninum sheet whichspread fluororesin film vacuum pack did 
laminate with nylon film and did theautoclave molding . It did 
not put between adhesive filmbetween prepreg and honeycorrb 
core,while hardening prepreg, it glued to honeycorrb core 
directly. Concerning honeycorrb sandwich panel which it 
acquires in this way when it testedclirrbing drum peel in 
accordance with ASTM Dl 78 1 , peel strength of 1 7.6 pound * 
inch/3 inch width was shown 

[0058] Corrparative Example 1 

Other than thing which does not add rydroxyl-terrrinated polye 
ther sulfone resin composition wasmanufactured with technique 
\^iich is similar to Working Example 1. When fracture 
toughness was measured, it was a 0.8 MPa-ml/2. Next, prepreg 
was acquired with technique which is similar to the Working 
Example 1. cover factor of prepreg was 98.4% When it 
tested climbing drum peel concerning honeycomb sandwich 
panel which is acquired with thetechnique which is similar to 
Working Exanple 1 , it was a peel strength of 8.8 pound * inch 
/3 inch width. 
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[0059] Comparative Exanple 2 

Other than designating impregnation temperature at time of pre 
preg preparation as the60 °Q prepreg was acquired with similar 
technique making use of theresin conposition which is similar 
to Working Example 1. cover factor of prepreg was 91.8 %. 
When it tested climbing drum peel concerning honeycomb 
sandwich panel which is acquired with thetechnique which is 
sirrilarto Workir^Exarrplel,itwasapeelsrj^jgthof 10.3 
pound * inch/3 inch width. 

[0060] Working Example 2 

Bisphenol F type liquid epoxy ( Dainippon Ink & Chemicals In 
c. (DN 69-057-4512) makeEpc830) 35 parts by weigrt , 
bisphenol A type solid epoxy ( Yuka Shell Epoxy K.K. (DN 69- 
068-8882) make EplOOl, epoxy equivalent 467) 35 parts by 
wei^it , tetra glycidyl diarrino diptenylnethane ( Sumitomo 
Cherrical Co. Ltd (DN 69-053-5307) make ELM434) 30 parts 
by weight , polyetherirride ( GE Plastics Ltd. make UtemlOlO) 
25partstywei^inkneada-2hours was kneaded with 130 
°C. Here 3 Orrin it agitated with 60 °C including 4 and 
the4' diarrino diphenylsulfone 30 parts by wei^l as curing 
agent and manufactured epoxy resin composition Hardening 
resin, when it measured critical stress intensity factor, it was a 1 . 
1 MPa-ml/2. Tgof cured resin was 190 °C With scanning 
electron microscope of cured resin fracture surface, you could 
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verify existence of tKrnCTopnase separated structure which frn* '• 
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[0061] Resin conposition on mold release paper coating was do 
ne with 70 °Q resin filmoftte resin wei^it 66gfal2was 
produced This resin film was set to prepreg machine, resin 
impregnation was done from both sides ofthe carbon fiber plain 
weave (weight 190 gfac) which consists of Toray Industries Inc. 
(DN 69-053-5422) make carbon fiber T700S-12K which is 
similar tothe Woricing Example 1 prepreg was acquired 
irrpregnation temperature of this tine made 100 °G cover 
factor of prepreg was 97.7 %. 

[0062] When it tested clirrbing drum peel concaning honeyco 
mb sandwich panel which is acquired with thetechnique which is 
similar to Working Example 1, in accordance with ASTM 
D1781,thepeel strengfh of 15.1 pound* inch /3 inch width was 
shown 

[0063] WorkingExample 3 

Vtfth kneader 1 hour it kneaded with 70 °C bisphenol Atype 
liquid epoxy ( Yuka Shell Epoxy K.K. (DN 69068-8882) 
supplied Ep828 and epoxy equivalent 1 89) 35 parts by weight , 
the bisphenol Atype solid epoxy ( Yuka Shell Epoxy K.K. 
(DN 69-068-8882) supplied Epl 001 and epoxy equivalent 
467) 45 parts by wei^it ; tetra gjycidyl dianino 
diphenylrrethane (Sunitomo Chemical Co. Ltd (DN 69-053- 
5307) sippliedELM434)20 parts by weight and bisphenol A 
10 pats by wei^it and carboxyl endgroup liquid butadiene 
aaylonitrile rubber ( B F Goodrich Freedom Chemical 
Company (inc)(DN 80-789-1783) sipplied and 
HycarCIBN1300x8)10 parts by weight , including fine 
particle silica (Deg^Bsa supplied Aerosil R812) 6 parts by weight 
which does surface treatment with trimethyl silyl group. 
Furthermore, as curing agent 3 Onin it agitated with 60 °C 
including 4 and 4' dianino diphenylsulfone 28 parts by wei^it 
manufactured epoxy resin compositioa Hardening resin, when 
it measured critical stress intensity factor, it was a 1 .5 MPa- 
ml/2. Tg of cured resin was 1 70 °C \Wth scanning electron 
microscope of cured resin fracture surface, you could verify 
existence of therricrophase separated structure which possesses 
domain of average particle diameter of approximately 1 \xn 

[0064] Resin composition on mold release paper coating was do 
newith65°Q resin wsi^tp-oduced resin filmof 66 g^rrtL 
This resin film was set to prepreg machine, resin impregnation 
was done fromboth sides ofthe carbon fiber plain weave (weigfo 
1 90 gfaC) which consists ofToray Industries Inc. (DN 69-053- 
5422) make carbon fiber T700SO12K which is similar tothe 
WorkingExample 1 prepreg w^ acquired impregnation 
tempCTatureoftfiis time made 100 °G covct factor of 
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[0 0 6 5] SSStWl fcH«(D¥Jilcrfffc/N-*A*^K [0065] When it tested climbing drum peel concerning honeyco 
-f7f/WK:oi>tASTMD1 7 8 1 lz$tl^y<< = > nt sandwich panel which is acquired with thetechnique which is 
^fK^Atf— ;ia!i^fiofctC^ 2 0. 4^>K--f> sinilar to Working ExanpleU^ 

5V'3<>^0>sBJK&g£;*Lfco D1781,thq3eel strength of 20.4 pound Mneh/3 inch width was 

showa 


[0066] §gffi^4 

a*««***Xh7^K3iaaK3. 53GPa.3l5§# 
14¥2 30GPa, 3l!SaBf#gl. 5%, 7^KP7^ 
fill 60mm-Cfc5Ib (*) »K*«ttT 3 0 0 - 3 K ( 
<§*tf&3 0 0 0*. «gl 8 0 0T-HW ^&tt£tt*tt 
(itfl 93 g/nvU ^1^0. 13mm.* 
«/*W*tt1 2. 1 ) £ LfcftttSlSttl <t^l«<D^IC 


[0 0 6 7] Sffiffll tH«(DfSlctHfc/\-*A*vK 
-f y^/^WCOl^rAS TMD 1 7 8 ICSM^-fS^ 


[0066] Working Example 4 

Carbon fiber weave carbon fiber plain weave which consists of 
Toray Industries Inc. (DN 69-053-5422) make carbon fiber 
T300-3K ( nurrfcer of fibers 300 0 and fineness 1800 denier) 
whic^isastrandbreakingstrength3.53GPa,a tensile modulus 
230GPa,a elongation at break 1.5% and a hook-drop value 
160 mm( weight 193 g^rrC , yarn thickness 0.1 3 mm and 
yam width/ yarn thickness ratio 12.1) with besides it does 
theprepreg was acquired with technique which is similar to 
WorkingExamplel. cover factor of prepreg was 95.4%. 

[0067] Concerning honeycomb sandwich panel which is acquire 
d with technique which is sinilarto Working Exarrple 1 when it 
tested cliniing drum peel in accordance with ASTMD1 781, 
thepeel strength of 1 5 2 pound * inch /3 inch width was showa 


[006 8] 

Jl,«*»LfeBlc«^fc&a««tt*frr*±l=. 


[0068] 

[EflFects of the Invention] In addition to possessing self adhesiv 
eness which is superior occasionwhere it formed, surface 
porosity of skin panel, it is superior in pitdecrease and 
srmothness, according to this invention effect that itpossesses, 
interior porosity is little, with honeycont) sandwich panel as 
various structural material qukeeffectively it can utilize. 
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